In the discussion about employment protection, little attention has been given to judicial mistakes. In most countries, only in the case of dismissals due to economic reasons, the employee is entitled to a severance payment. Given judicial mistakes when reviewing a dismissal, shirkers might falsely receive a severance payment while non-shirker might not. At fighting unemployment, increasing the level of severance payments can increase employment for small judicial mistakes and effectively dominate the pure firing costs which leave ambiguous effects on employment. For large judicial mistakes, the opposite can hold and severance payments can decrease employment.
Introduction
In the discussion about employment protection, it is often claimed that severance payments have some desirable advantages compared to pure firing costs. Firing costs are usually modelled to be "waste that disappears" when a dismissal takes place, while severance payments are paid to the worker in case he is laid off. This yields an advantage of severance payments over pure firing costs, i.e. that workers accept lower wages and, therefore, the firms' incentive of job creation increases (see Lazaer 1990) . This has been confirmed by, e.g., Fella (2000) , Goerke (2002) , and Garibaldi and Violante (2005) . In political discourse, especially in continental Europe, the demand for a system of severance payments is steadily rising. For example, in Germany, the German Council of Economic Experts has repeatedly proposed a switch from a system of pure firing restrictions to a system of severance payments in their report of the year 2005. The models mentioned above highlighting the superiority of severance payments over pure firing costs consider full information where only those workers that are entitled actually receive the payment.
In most countries, only operational dismissals involve severance payments, while no severance payments have to be paid due to disciplinary or personal dismissals (OECD 2004) . This evokes the incentive for firms to claim the dismissal to be a disciplinary or personal one, while workers claim it to be an operational one. The employee is mostly entitled to insist on a judicial review of the dismissal (OECD 2004) . That gives room to the assumption that judges or juries possibly make mistakes in such a review. The judicial review of the dismissal can create two types of mistakes. First, mistakenly allowing someone who is not entitled to a severance payments (in the following, a shirker) to receive one, type I. Second, not allowing someone who is entitled to a severance payment (in the following, a non-shirker) to receive one, type II. The existence of those mistakes might change the results about the positive employment effect of severance payments (see below).
In theoretical literature, the implications of judicial mistakes have hardly been discussed. One of the first and only papers to analyze the implications of the existence of judicial mistakes on employment is by Galdón-Sánches and Güell (2003) . They present a modified efficiency wage model in the manner of Shapiro and Stiglitz (1984) with severance payments. They claim that in the presence of judicial mistakes, "disciplinary dismissals will not be costless and firing costs will have a negative effect on aggregated employment" (Galdón-Sánches and Güell 2003, p. 323) . This is mainly due to the fact that the severance payment cannot be fully neutralized through an accordant decrease of wages as in complete and perfect markets by anticipating these payments as it is in Lazear (1990) . In their model, Galdón-Sánches and Güell (2003) take operational dismissals as an exogenous event, which highly drives their results. They do not compare severance payments to pure firing costs.
In the present paper, we will do two things. First, we introduce the firm's decision of when to dismiss a worker. The effect of increasing the level of severance payments on unemployment will be by far less clear cut in the presence of judicial mistakes as is claimed by Galdón-Sánches and Güell (2003) . The main reason for the difference is that workers will have to be compensated for a higher risk of dismissal through higher wages when firms decide to dismiss earlier. Second, we compare pure firing costs with severance payments.
The problem is analyzed in a matching model according to Pissarides (2000) to be able to explicitly model operational dismissals and the decision of job creation endogenously. To introduce true disciplinary dismissals, the matching model is augmented by the possibility of shirking in the manner of Shapiro and Stiglitz (1984) . We show theoretically that a reduction of type I and type II mistakes decreases unemployment. This is due to the fact that decreasing insecurity of dismissal costs lowers expected labour costs and, therefore, unemployment. Furthermore, we see that an increase of the level of severance payments itself has ambiguous effects on job creation and job destruction and, therefore, on unemployment. It does not necessarily increase unemployment as claimed by Galdón-Sánches and Güell (2003) . While we are able to derive clear theoretical conditions for unemployment to decrease we cannot say if they are fulfilled. This shows that it is essential to do more empirical research to clarify these conditions and to be able to give political advice and evaluate political actions.
The rest of the paper is organized as follows. In section 2, we will introduce the model. Section 3 contains a comparative static analysis. Last, in section 4, the main findings are summarized. For important calculations, a mathematical appendix is added.
The Model

Basic Structure
We consider an economy with a continuum of infinitely lived, homogeneous workers. The continuum is normalized to one. Firms are also measured in a continuum, while free market entry determines their number. The discount rate of workers and firms is r. Workers' instantaneous utility function is given by V (w, e) = w − e, where w is the wage income and e characterizes the cost of effort when working.
Following Pissarides (2000) , all firms are identical and have one vacancy to offer. The labour market is characterized by search frictions. Unemployment u and vacancies v exist at the same time. The production flow of a firm-worker match is described in a value function and shall in the following be called job. The matching process is described by a linear homogeneous and concave matching function m (v, u) . The ratio θ = v/u is called market tightness. It is determined endogenously. The rate at which vacancies are filled is given by q(θ) = m(1/θ, 1), where q (θ) < 0. Unemployed workers find a job at rate θq(θ) = m(θ, 1), where [θq(θ)] > 0. Furthermore, each job has an idiosyncratic productivity component
, which is distributed according to the cumulative and continuously differentiable distribution function G( ), with g( ) > 0 being the corresponding density function. Productivity shocks occur to every single job at the Poisson rate λ. In the case of a shock, a new idiosyncratic productivity is drawn from the distribution G( ). If the productivity falls below some endogenously determined threshold value (which is called reservation productivity), the job is destroyed.
We assume that according to Shapiro and Stiglitz (1984) , firms need the worker to work at an effort level e = e to be productive. That is, when employed, the worker decides if he provides the effort level or not. Effort is a binary choice. Workers can either work (at the effort e = e) or shirk (where the effort level is e = 0). Inspections occur according to a Poisson process with arrival rate q and are costless. If a worker is found shirking, at e = 0, he is dismissed.
Workers are entitled to receive a severance payment S when they are dismissed due to operational reasons. If dismissed due to disciplinary reasons (shirking), workers miss out. This gives the incentive for firms to claim the dismissal has taken place due to shirking, even though it has been due to a productivity shock. Workers have the incentive to claim that the dismissal has taken place due to operational reasons even though it was due to disciplinary ones. This conflict is taken to court.
1 When laying off a worker, firms have to pay a severance payment S to the worker in the case of an operational dismissal and firing costs T to some third party not explicitly modeled. Judges might make mistakes in the reviewing process. Therefore, following Güell (1999) , with exogenous probability m, true disciplinary dismissals are mistakenly judged to be operational layoffs. With probability (1 − z), redundancies are mistakenly judged to be disciplinary dismissals.
The Value Functions
Workers
The value function for an employed worker, denoted by W , who maximizes his life-time utility, satisfies the following Bellman equation
where w is the wage the worker earns. l(e) is a function of the effort e which equals one in the case of e = 0 and is zero in the case of e = e. Therefore, the "asset pricing" function for an employed worker is influenced by the wage minus the effort plus the option value in the case of a productivity shock and the option value in the case a shirking worker is dismissed. If productivity falls below the reservation productivity d , the match is resolved and the worker becomes unemployed. In this case, the worker obtains the utility of an unemployed worker U and a redundancy payment S with probability z. If the productivity after the shock does not fall below the reservation productivity, the employment relationship continues, which is expressed in the integral over d to u , as a new productivity is drawn from the distribution function G( ). In case the worker is fired due to disciplinary reasons, the worker also receives the utility of unemployment and the redundancy payment S with probability m. The "asset pricing" function of unemployment can be stated as
For simplicity we abstract from non-labour income. Therefore, the utility flow of unemployment equals the option value of finding a job.
To prevent shirking, the worker must get a high enough rent from working for shirking not to pay, i.e. W e=e ≥ W
e=0
. This gives the non-shirking-condition (NSC),
Equation (3) states that a shirker saves the work disutility e, but bears a capital loss W − U if he is fired after being caught shirking. This event occurs at Poisson rate q. When being fired, a shirker additionally receives a redundancy pay S with probability m. Using equation (1) in combination with equation (3), the latter can be transformed to
where w e is the non-shirking wage. rU + e represents the opportunity cost from working,
+ mS the annuity of the rent and λG( d )zS the "belated" wage payment in form of severance payments according Lazear (1990) . Using equation (2) to eliminate U , we obtain
As long as the NSC is fulfilled, no worker shirks in equilibrium. If it is not, all workers shirk. A high effort level, represented by e, and high re-employment probability, represented by θq(θ), clearly increase the non-shirking wage, as they increase the opportunity costs of working. Further, high type I mistakes, high m, increase the non-shirking wage. That is because, through high type I mistakes, shirkers can falsely receive severance payments in the case of being caught shirking, which increases the incentive to shirk. Low type II mistakes, high z, decrease the non-shirking wage, as the expected compensation for a job loss is high, which makes shirking less attractive. Due to the fact that effort of workers is not perfectly observable and judicial mistakes exist, severance payments might reduce workers' incentive to provide effort, which has empirically been confirmed by Riphahn (2004) . Intuitively, a high dismissal probability, represented by λG( d ), increases the non-shirking wage, as workers have to be compensated for the higher risk of a job loss. Fella (2000) already pointed out that for no judicial mistakes (m = 0 and z = 1), and for S = e q (S > e q ), the worker gets fully (over)compensated for the risk of losing the job. As the severance payment in the above model framework is assumed to be legally determined as in Staffolani (2002), we assume without loss of generality that there is no overprotection and that, therefore, (z − m)S < e q holds. Also, a high level of severance payments should decrease the non-shirking wage, as workers get compensated for their job loss by the "belated wage payment" (see again, e.g., Fella 2000) . In the presence of judicial mistakes, this effect is ambiguous, as the incentive for shirking also increases with higher severance payments. A high enough type II mistake, low z, can lead to an increase of the non-shirking wage when severance payments are increased. For a given d , this is the case if
(see equation (4)).
2
Firms
Analogously to the argumentation of the workers' optimization problem, the firm's Bellman equation can be written as
The firms' "asset pricing" function therefore consists of the effort level needed, e, multiplied with the idiosyncratic productivity minus the non-shirking wage plus the option value of a shock. In the case that productivity falls short of the reservation productivity d , the firm has to pay firing costs T and a severance payment S with probability z. As the firms know that they have to pay at least the non-shirking wage (equation (4)) to prevent workers from shirking for all wages w below the non-shirking wage, the job would be closed. The Bellman equation for a vacancy V can be derived in the same manner. Following Pissarides (2000) , newly created jobs are endowed with the highest possible productivity, u . Recruitment costs are given by c > 0 per period.
Free market entry for firms implies that vacancies will be created as long as their present value is greater than zero. Accordingly, in equilibrium, V = 0 has to hold, yielding
Equation (7) states that the value of a newly created job has to equal average search costs.
Job Destruction, Job Creation, and Unemployment
For given policy parameters and judicial mistakes, the market equilibrium is defined by the two endogenous variables market tightness, θ, and reservation productivity, d , governing the processes of job creation and job destruction. As long as the expected value of a job exceeds the expected dismissal costs, the job will stay on the market. Therefore, reservation productivity is determined by
As stated earlier, market tightness θ is determined by free market entry for firms, equation (7). Substituting the wage equation (4) into value of the firm, equation (5), and using the above described job destruction condition, as well as equation (7), we derive (for calculations see Appendix A)
as the job destruction condition (further JD) and
as the job creation condition (further JC).
Equations (8) and (9) simultaneously determine the equilibrium values of reservation productivity d and market tightness θ for given policy parameters S, T and the judicial mistakes m and z.
Note that the possibility of multiple equilibria exists. While the JC has a negative slope in the d − θ−space, the JD does not necessarily have a positive slope. It might partly be negatively sloped or S-shaped as presented in figure 1. This is due to the positive feedback between the efficiency wage, w e , and the reservation productivity. An increase of the reservation productivity, d , increases the lhs and the rhs of the JD, equation (8) . Because the wage also increases with market tightness, θ, (see equation (4)) it can be shown that a necessary and sufficient condition for the JD to have a negative slope is
, which means that the marginal effect of an increase of reservation productivity on wages exceeds the marginal increase of the production value of a job at reservation productivity, the lhs of equation (8), see also Mortensen and Pissarides (1999) .
Unemployment is determined by inflows (λG( d )(1 − u)) and outflows (θq(θ)u) according to the job destruction and job creation decisions of firms. The equilibrium unemployment is, therefore, also determined by the equilibrium values of reservation productivity and market tightness. In steady state, the change in unemployment is zero and the unemployment rate is given by Since, as already mentioned above, no worker shirks in equilibrium, because firms pay the non-shirking wage, no inflows into unemployment result from real disciplinary dismissals in equilibrium.
3 Changes in Firing Costs, Judicial Mistakes and Severance Payments
In the following section, we will analyze the effects of a change of the level of pure firing costs, type I mistake, type II mistake and the level of severance payments. The effects are summarized in table 1. Further, we discuss the results and compare the effects of severance payments to those of firing costs. Calculations can be retraced in Appendix B.
Increasing firing costs T
By totally differentiating the JD and the JC, we find that an increase of the level of firing costs yields
and
where
The sign of equation (13) is ambiguous. D represents the Jakobi matrix of the system of equations (8) and (9) 
Nevertheless, we know from empirical literature that an increase of firing costs decreases dismissal probability (reservation productivity) and job creation (market tightness).
3 Also, most theoretical works, as, e.g., Bertola (1990) , Garibaldi (1998) , Mortensen and Pissarides (1999) or Pissarides (2001) approve this result. In the above model framework, this can only be the case if the equilibrium is located on the upward sloping part of the JD, because only there both terms in brackets of equations (11) and (12) are positive, while D < 0. In accordance with empirical and theoretical findings we therefore assume that this relationship holds in the present model as well and D < 0 shall be assumed henceforth.
Equations (11) and (12) then show that reservation productivity and market tightness unambiguously decrease when firing costs are increased, while the effect on unemployment is ambiguous due to fewer dismissals and less job creation, as can be seen in equation (10). As dismissals get more expensive, it is clear that reservation productivity and, therefore, dismissal probability decreases. It is also straightforward to argue that through higher firing costs, the value of newly created jobs decreases, and, therefore, in equilibrium, market tightness decreases.
Increasing the type I mistakes m
For an increase of type I mistakes, we find again, after totally differentiating the JD and JC, that
for D < 0. Equation (14) shows that reservation productivity increases with the increasing judicial mistakes of falsely allowing a shirker redundancy payments. Market tightness decreases when doing so (see equation (15)). The reason for this is straightforward. As can be seen in equation (4), a greater judicial mistake rate m increases the non-shirking wage, which is the minimum wage that firms have to pay. Higher wages yield higher labour costs. Therefore, reservation productivity increases. The increase of reservation productivity additionally increases the non-shirking wage. As working costs increase, relatively less jobs are more productive. The value of newly created jobs decreases and, therefore, fewer vacancies are offered.
Thus, increasing the judicial mistakes of falsely allowing a shirker to receive severance payments increases reservation productivity and decreases market tightness. This makes unemployment unambiguously rise if type I mistakes increase, as can be seen in equation (10).
Increasing the type II mistakes (1 − z)
For the change of the type II mistakes of falsely not allowing a non-shirker to receive a severance payment, we find after totally differentiating the JD and JC for D < 0 that
Note that to be consistent with the above part, when analyzing the effect of an increase of type I mistakes, we will also analyze an increase of type II mistakes here. But because the type II mistake rate is defined as (1 − z), an increase of type II mistakes implies dz < 0. Equation (16) shows that reservation productivity increases with increasing judicial mistake of falsely not allowing a non-shirker for redundancy pays. Market tightness decreases when doing so (see equation (17)).
This can be explained as follows. First, an increase in the judicial mistakes (1 − z) increases the non-shirking wage, because workers have to be compensated for the loss of security of receiving a severance payment when being dismissed as a non-shirker (see equation (4)). Labour costs increase. Second, the expected costs of dismissals (zS) decrease, which makes the firm decide to lay off workers earlier according to the JD (see equation (8)). Therefore, reservation productivity increases. Through higher wage costs, the value of newly created firms decreases. Even though the expected firing costs zS decrease, it is overcompensated by the wage increase. This is due to the fact that regarding wages, the decrease of expected severance payments cannot overcompensate the increase of reservation productivity which includes the extra risk compensation. Thus, in total, the value of a newly created job decreases, which decreases the offer of vacancies and, therefore, market tightness (see equation (17)).
Hence, increasing the judicial mistakes (1 − z) increases reservation productivity and market tightness. This yields more dismissals, and at the same time, less job creation. Therefore, a higher type II mistake yields a higher unemployment rate (see equation (10)).
Increasing the level of severance payments S
A change of the level of severance payments yields
Equations (18) and (19) show that the effects of an increase of the level of severance payments on reservation productivity and market tightness are ambiguous. They crucially depend on the magnitude of both types of judicial mistakes. Through an increase of the level of severance payments, expected dismissal costs zS unambiguously increase. That gives incentive for firms to decrease reservation productivity, as dismissals get more expensive. Additionally, increasing the level of severance payments has an effect on the non-shirking wage. This effect is ambiguous due to the existence of judicial mistakes (see equation (4)). We know from equation (18) that reservation productivity increases (yielding more dismissals) due to an increase of the level of severance payments if
+ mS > 0. From equation (19), we find that market tightness unambiguously decreases if
The combination of equations (20) and (21) shows that if equation (20) holds, equation (21) must hold as well as the rhs of equation (20) exceeds the one of equation (21). 4 The reasoning for reservation productivity to increase and market tightness to decrease as long as equations (20) and (21) hold is as follows: Equation (20) states that reservation productivity increases with the level of severance payments if the relation of the probability of having to pay a severance payment to a shirker and the probability of having to pay a severance payment to a non-shirker is in a way such that the increase of (direct) labour costs is not compensated by the decrease of (indirect) costs resulting from the anticipated decrease of market tightness. Otherwise, reservation productivity will decrease. This gets obvious when decomposing equation (20) into its three components.
shirking and endogenous dismissal decision as presented above, because there is a positive feedback between the non-shirking wage and reservation productivity (see also Mortensen and Pissarides 1999) . Still, it seems reasonable to assume that pure firing costs decrease the dismissal probability and job creation (which yields an ambiguous effect on unemployment). This is confirmed by a huge amount of theoretical and empirical studies, as shown in section 3.1. Nevertheless, it has to be mentioned that assuming this coherence in the model presented above (and, therefore, D < 0) highly drives the results. If we actually found ourselves in the implausible situation where the equilibrium is located on the downward sloping part of the JD and D > 0, the above results would change signs.
A very clear point of the above analysis is that judicial mistakes, both type I and type II, increase unemployment. This becomes easily obvious in sections 3.2 and 3.3. Therefore, it seems desirable to keep those mistakes small if one is interested in a low unemployment rate. The model does not analyze where those mistakes come from and takes them as exogenously given. It simply highlights the implications the existence of those mistakes has. If we accept that such mistakes exist, we then see that they have negative effects on employment. This paper clearly gives the assignment to empirical researchers to estimate the magnitudes of those mistakes to see if the topic does have relevance. For theoretical researchers, the assignment is to investigate the origin of those mistakes and to examine a cost/benefit analysis to see if the costs to reduce these mistakes can be compensated by the benefits of a low unemployment rate. So far, there is no empirical literature estimating the magnitude of judicial mistakes. But the existing literature hints that those mistakes do exist. Bertola et al. (1999) find that in Spain and France about one employee in 200 appealed to the courts in 1995. In those countries, over 70% of the cases were won by workers. For Germany, in 2001, 27% of all dismissal disputes were taken to court (German Council of Economic Experts 2003) . Also, Goerke and Pannenberg (2004) find in a more detailed analysis that between 1990 and 2002 in Germany, on average, 14% of all employment relationships terminated were accompanied by severance payments. Additionally, Ichino et al. (2003) find that in Italy, 22% of all dismissals are taken to court and after all, 17% of the dismissals are overruled by court. Furthermore, they show in an empirical and (game) theoretical approach that judges might be biased by the labour market situation when settling the dismissal dispute. They find out that a bad labour market situation can influence judges' decision in favor of the worker.
5 Also, Berger (1998) finds that court rules have been significantly more in favor of workers in phases of downswings in Western Germany. This at least allows for the assumption that a judicial review needs some interpretation and errors might occur (either by mistake or even deliberately). For a good overview of existing regulations concerning emplyoment protection laws and severance payments, see Bertola et al. (1999 ) or OECD (2004 . Bertola et al. (1999) , too, hint at the fact that judicial mistakes most probably exist, but also say that it is very hard to gather decent data about this issue.
What is not so clear is the effect of an increase of the level of severance payments on unemployment. As section 3.4 shows, the effect can be ambiguous due to fewer dismissals and less job creation, or positive due to more dismissals and less job creation, or negative due to fewer dismissals and more job creation. This depends on the relation of the type I and type II mistake rates. Table 1 summarizes the effects from the above presented theoretical analysis, where (+) indicates a positive, (−) a negative and (?) an ambiguous effect. Despite the ambiguity of the effect of an increase of the level of severance payments, we are able to keep hold of the following. If there were no judicial mistakes or if they are relatively small (m ≈ 0 and z ≈ 1), an increase of the level of severance payments decreases unemployment as has been shown in section 3.4. Therefore, in this case, severance payments effectively dominate pure firing costs in fighting unemployment as claimed by the authors mentioned in section 1. The opposite holds for very large judicial mistakes (m ≈ 1 and z ≈ 0). In all the cases in between those extremes, the analysis of section 3.4 applies.
Change of Reaction of
Putting those results into the perspective of existing literature, we can now say that the result by Galdón-Sánches and Güell (2003) , namely that an increase of the level of severance payments unambiguously increases unemployment, only holds for large judicial mistakes or a relatively large type I mistake in relation to the type II mistake. Their results only represent a possible outcome and are very much driven by the assumption that no endogenous dismissal probability and, therefore, no feedback between the firms' layoff decision and wages exists. Relaxing this assumption leads to the results presented in section 3.4. Further, Galdón-Sánches and Güell (2003) assume that m = z and show that it does not make any difference in their analysis if m = z. In the above model, it makes a difference. Following Galdón-Sánches and Güell (2003) , and assuming that m = z, we can see that market tightness unambiguously decreases. This can easily be confirmed by equation (21), where the rhs is smaller than unity and m z = 1 for m = z. From equation (20), we find for m = z that if the indirect cost decrease of wage and search costs is smaller than unity
), reservation productivity increases and the results of Galdón-Sánches and Güell (2003) apply. Otherwise, it decreases, which yields an ambiguous effect on unemployment due to an increase of the level of severance payments.
Conclusion
This paper contributes to the discussion about severance payments and firing costs if workers' effort is not perfectly observable and judicial mistakes exist when deciding who is entitled to receive a severance payment and who is not. In contrast to Galdón-Sánches and Güell (2003) , we allow for endogenous job destruction and job creation, permitting firms to decide when to dismiss a worker. It is shown that when the effects of pure firing costs on unemployment are ambiguous due to fewer dismissals and less job creation. The existence of type I and type II mistake unambiguously increase unemployment. This is mainly due to the fact that the existence of those mistakes increases the incentive of shirking (because through a type I mistake, a shirker might receive the severance payment when dismissed and through a type II mistake, a non-shirker might not receive the severance payment). This increases wages and, therefore, labour costs yielding more dismissals and less job creation. In contrast to the model by Galdón-Sánches and Güell (2003) , an increase of the level of severance payments generates ambiguous effects on job destruction and job creation and, therefore, unemployment. We are able to derive conditions for unemployment to increase or decrease, depending on the magnitude of type I and type II mistake. For relatively small (or no) judicial mistakes, an increase of the level of severance payments decreases dismissals and increases job creation. Hence, an increase of the level of severance payments can increase employment.
This paper points out that is is essential to learn more about judicial mistakes when dealing with employment protection in form of severance payments. It gives clear assignments for further research. As the existence of judicial mistakes clearly has negative effects on employment (with and without a change of the level of severance payments), further theoretical research should detect the origin of judicial mistakes as they are taken as exogenously given in the present paper. Additionally, one should find incentives to decrease judicial mistakes. Empirical research should try to clarify the magnitude of judicial mistakes to examine the relevance of dealing with them. As already mentioned, this has not really been tackled. There are hints that such mistakes exist though. If one finds out that they are large and, therefore, of importance, political advice concerning severance payments might have to be changed.
Mathematical Appendix
A Job Destruction and Job Creation with a Non-Shirking Wage
To calculate reservation productivity and market tightness, the values of continuing and newly created jobs have to be calculated. Substituting the non-shirking wage, equation (4), into equation (5) 
Using equation (23) which can be transformed into equation (8).
To calculate the present discounted value of a newly created job, we substitute by u in equation (23) and use equation (7) which yields equation (9).
B Effects on Reservation Productivity and Market Tightness
We totally differentiate equations (8) and (9) with respect to θ, d , m, z, S and T . Then we put the endogenous variables d d and dθ on the lhs, while putting the exogenous ones, dm, dz, dS and dT on the rhs. Writing the system of equations as a matrix yields (14) to (19).
